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ш Goal is to get 
APRS integrated 
into SAR 


TR CU Wo E NN issions. 

- Olympie Mins. 7105) “Ца 
In my previous life, | was a Nuclear & Utilities Engr. 
In my other life, | Spend my time іп the mountains! 


What are the most important 
things about APRS? 


You must use APRS for SAR! 
You must have FUN! 
You must own at least one Garmin Mapping GPS 
You must own a Kenwood TH-D7A HT radio 
You must have FUN! 
You must use APRS for SAR! 
You should own a Kenwood TM-D700 mobile radio 
You must have FUN! 
You should own a good laptop 
You must have FUN! 
YES, YOU MUST HAVE FUN and 
use APRS for Emergencies and SAR! 


What is APRS? «Ф 


Automatic Position Reporting System 
A method of transmitting information by converting it 

to digital “packets” for transmission by radio of: 

— Location of fixed resources and objects 

— Location, course and speed of mobile resources and objects 
— Weather data: wind speed, direction, temp, rainfall 
Information is displayed on a computer 
Information is sent to the Internet to FindU.com 
Information can be logged and played back 


Great tool for fun, SAR, public service, and, 
disaster communications support 


Great way to keep tract of SAR teams during a search 
and Emergency Resources during an Emergency 


“Father of APRS” 


Bob 


WB4APR 


B His first APRS-like protocol was run on 
a Commodore VIC-20 in 1984 to report 
the position and status of horses ina 
cross-country endurance run. 


APRS Platforms 


ш 1992: First DOS version 

ш 1994: First Macintosh version 

ш 1995: First Microsoft Windows version 
m 1998: First PalmOS version 

m 1999: First Linux/Unix version 

m 2000: First WinCE version 


= Today: We have many applications to 
choose from, including some 
which run on multiple operating 
systems. 


WInAPRS & UI-View with Precision Maps — Great Detail 


WinAPRS Tiger Map Screen 


Ж WinAPRS - [Map window-TigerData] 
Lë File Edit Settings Logging Maps Display Lists Windows Help 
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APRSPoint 


uses Microsoft MapPoint Maps 
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This is a regional Ul-View/Precision Map snapshot 


Stations Messages gs Action Options 


WABYLB-4>APRS WIDE3-1. NÜRTH,qAO KB7ZVA-1: ‚ [58.45.98N 
С058Р5 | sULTWOOF400F801680000---000086400001 ----0003051 4000000С3 1128.41.99% 


National APRS Snapshot, UI-View 


C1 Ш-Міеу/32 V1.97 [Precision Mapping V5 Server] 


Lists Action Options Setup Help 


p КАСССЛОХАРАЗ МОЕ даб WAMSAS: — ^. |60.46.87N 
Р50С5 3445 17NN08025.12W'HPHG7330/WIDEN-N Digi, Pageland SC v. |129.47.08% 
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Xastir Горо View 
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About APRS 


m APRS sends and receives UI frames 
(unconnected packets) 

= Packets contain position and other info that is 
decoded at the received station and plotted. 

= Mobile operators update positions with GPS. 
Weather Data & telemetry can also be sent. 

= The individual operator determines how far, 
or how many “hops”, his/her station makes, 
using a “flooding” protocol. (WIDE2-2) 


About APRS (сопе) 


= Remote or mountaintop wide-area digipeaters 
hear signals and repeat them. These 
digipeaters are the backbone of APRS. 


ш Internet Gateways (iGate's) are used to pass 
data between radio and the internet. 

= Each operator determines how far his/her 
signal will travel. 

= Both software programs & Trackers can 
transmit location data 


APRS “WIDEn-N” Digipeaters 


Integral part of an effective regional coverage system 
Generally installed on remote mountaintops 

Digis “relay” signals heard via Ul packets 

Use remote function for easy remote programming 
Equipment: Radio, TNC, Antenna, Filtering solution 
Currently about 75 WIDE’s іп NWAPRS Network 
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Getting Started With APRS 


Home Station setup 

— Computer, APRS Software 

— Terminal Node Controller (TNC) aka radio modem 

— Amateur radio set to APRS freq of 144.39 MHz simplex 
— Suitable antenna 

Mobile Tracker set-up 


— Radio, antenna, TNC, and GPS. If desired, add laptop or PDA for a 
full APRS mobile station. 


Track yourself/spouse/teenager driving your car. 
My wife (KC7CYQ) has dinner on the table when 


| drive into the driveway! She keeps track of me 
while in the mountains and on my hunting trips. 


Fixed Station Location 


Upon starting APRS software for the first time, the user manually 
supplies his/her location on the map. 
— This location is transmitted to other stations on network following a 
user defined path. (WIDE2-2 is recommended here in W WA) 
— No acknowledgment is required. 
ы Uses a decaying transmission rate. 


ы! All stations on local network eventually hear a packet from each station 
if a path exists. 


— User can define how their station is displayed on everyone's map 
ы Antenna, Tower, ОТН, Car, Jeep, Bus, Plane, dozens more 


With just a PC or Macintosh computer, TNC and radio, you can 
become active on APRS and show the local APRS users 
where you are, plus see where they are. 


With an internet feed, you only need a computer to have a 
fully-functioning APRS station (May not get transmitted locally). 
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Kenwood TM-D700 & Garmin 
Street Pilot 7500 color GPS 
or the AvMap САТ (GeoSat4). 

APRS activity appears on radio 
display 

APRS icons appear on certain 
GPS displays 

Radio still used for voice 

communications at same time 

as APRS 


Kenwood radios can send/ 
receive messages & email 


Curt's Mobile APRS Solution 


Kenwood 2-meter FM mobile radio ($140), Radio 
Shack DigiTraveler GPS ($30), Opentracker-1 
TNC ($29). 


Transmits position with SmartBeaconing(tm). 
Better precision than Herb's setup. 


Firmware can be updated by user for free. 
No receive or messaging capability. 
Requires 2™ radio/antenna to do voice comms. 


Requires laptop plus different TNC in order to 
receive packets, perform map plotting or do 
messaging. 

Note: Opentracker-2 is a better solution here. 


APRS using PDA’s 


ш PocketAPRS developed by Mike Musick 
NOOBF. Uses Palm OS 
but is no longer supported 


= Truly portable station when 
combined with TH-D7A 


and a GPS 
m APRSce 15 available for 
WinCE | 
PDA's 
SL 9% 


Miniaturizing Components 


= Desirable to reduce size and 
weight of tracker 


= Great for Amateur Rocketry, | 

Ballooning, Personal and Ge MRT 
SAR Dog tracking | == 

= Transmit-only ТМС | 

= MIM, Pic-E, TinyTrak, E 

Tigertrak, PocketTracker/ e 

OpenTracker, Тгаскег2, 


uTNT, etc (Tracker2 is | 
neas transmit/receive/digi). 


Portable Trackers 


ш Self-contained with Radio, TNC, GPS, power 
ш Useful during SAR and public service events where 
asset tracking is important 
= Build trackers applying KISS principle 
— One switch for ON / OFF 


= Label the Tracker properly, to avoid 
confusion 
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Portable Trackers 


Herb’s Ultimate Tracker: 
Kenwood 
TH-D7A HT with 
Garmin V GPS 


H. 


LJ 
1144.390 
TinyTrak Standard 
HT 


Portable Trackers 


Curt's Ultimate Tracker: 5-watt handheld 
radio, OpenTracker2, Garmin mapping GPS. 


This works as a tracker, an anti-tracker 
(plots other stations as waypoints on the 
GPS screen), and as a WIDEn-N digipeater. 


With the addition of a PDA or laptop, this 
Setup can do full 2-way mapping / 
GEI messaging as well. 


How an APRS Tracker Works 


GPS constellation of 24 satellites are continuously sending a 
time-synchronized signal toward earth. 

APRS Tracker is equipped with GPS receiver. Position is 
determined by comparing time it takes to receive the GPS 
signal from 3-12 satellites. The more the better for accuracy. 

Position sent to the tracker TNC | SE? 
and output as audio on APRS  -— Е E 
frequency. va А ы LIE 

Nearby wide-area digi repeats у 
signal across larger area/region. 

Receiving station running APRS 
plots and updates the object 
on map screen or GPS screen. 

I-Gates feed info into Internet 
for servers like FindU, etc. 


Think of SA as a big control knob that affects the 
accuracy of the GPS signal 


SA turned off May 2nd 2000. Was 100m accuracy, 

now better improve 3-6m accuracy 

Accuracy has improved greatly since SA was shut 
down, this is especially useful in SAR applications 


SA Transition -- 2 May 2000 
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APRS Applications 


Routine station location reporting (aka for FUN!) 

See where Grandpa is in his RV (more FUN) 
Automated weather reporting 

Direction Finding hidden / rogue transmitters ` 
Severe Weather spotting and locating P ee ess 
Public Event support ol жә e 
Disaster Communications Support 
High-Altitude Balloon Tracking 
Amateur Rocket tracking 

Grid Square determination 


Keeping track of 
SAR teams! 
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Weather Reporting = 


ш Using the Peet Brothers, Davis, Radio Shack, 
Oregon Scientific, LaCrosse or other 
weather station connected to APRS, data 
can be transmitted to the entire network. 


— Temperature, Wind Speed, Wind direction, 
Rainfall, Humidity, Barometric Pressure 


m The user can also manually enter: 
— Temperature, wind speed, direction, rainfall 


m National Hurricane Center uses APRS 
m Over 60 WX stations on NWAPRS 

.. m Seattle NWS monitors APRS weather data 
ARIS NWS also sends Weather Alerts to APRS 


=. 


Severe Weather Spottin 


The APRS operator can place : 
— Tsunamis 

— Tornadoes 

— Thunderstorms 
— Eruptions 

— Flooding 

— Watches 

— Warnings 

— Fires 


As the status of the object changes, any operator on 
the network can update the position or status and 
have the results shown to all operators on the 
network. 


|Мар window. TigerData] 


х Е 


Settings Logging Maps Display Lists Windows Help 


П 
Du 


EE Een 


СЕНИН 


ўў GEO IG 


ADVISORY 


EIBBB 


KEP BBY 
mr ЕБ UTES! 


WARNING 222 


Y RA»APRS,WIDE?-1:!0069008C01610015 
lLat 47 34' 12"N Lon 123 10718%7 [аі 47 34' 12"N Lon 123 10' 18' 


Direction Finding | 4 


= APRS stations can transmit DF information that | 
includes direction of the object signal from that QTH. 


m Add objects which correspond to non-APRS stations 
participating in the hunt. 


m [hese non-APRS stations of known location become 
part of the MAP that the 
entire network sees. 


m Triangulation becomes 
possible. Every APRS 
station sees the bearings 
at the same time on the 
maps. 


APRS and Ballooning 


ш Trackers used by balloon and ground 
crews to track progress of High-Altitude 
and Hot Air balloon experiments 


— Typical High-altitude experiment sends balloon to 
100,000 feet AGL, balloon bursts, drops package 
back to Earth under parachute 


— Hot air balloonists can 
enjoy the ride/view 
while ground crew 
does the tracking 


— Ground crew tracks 
balloon on APRS 
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APRS and Ballooning 
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APRS in Search & Rescue 


= Man/Dog portable trackers 
ш Guide search/recovery efforts 


m “Visualizes” search picture for IC 
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GH ү) GPS World magazine 

PA E VN «t WË eier 2 


SAR Dog Tracker Defined 


SAR Dog equipped with APRS tracker 

Position reports received at SAR Base 

Dog (re)-trained to seek and stay 

IC sees tracker stationary and sends 
SAR searchers to investigate 

APRS tracker radio can be used to talk 
with the victim/subject of the search 


APRS + SAR Applications 


m DMapper application, captures APRS data and 
auto imports to topographic map product. 

— DMapper & ViewPoint+ are stop-gap fixes for 

previous lack of full-blown APRS/topo app. 

— Topo maps supported include MapTech (2D, 3D & 
Photo Maps), National Geographic TOPO! 
Maps, and, DeLorme Topo Maps 2.0. 

— DMapper & ViewPoint+ can be set up to obtain its 
RF feed from WinAPRS, Ui-View, or Xastir, then 
plot trackers on real topo maps. 

m Xastir: An APRS app with built-in mapping & 
SAR features. Supports 125 map formats. 
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APRS Supports 
Search-and-Rescue Operations 


Hams in Washington State demonstrated the immense value of the 
Automatic Fosition Reporting System in search-and-rescue missions, 
first in a drill and then for “the real thing.” But old habits die hard... 


he value of APRS (Automatic 
Т“ Reporting System) in 
search-and-rescue (SAR) opera- 
tions was demonstrated last spring during 
the annual Mock Search in Mason 
County, Washington. The demonstra- 
tion—given to the county’s Department 
of Emergency Services, its Search-and- 
AMT Rescue Organization, Sheriff's Depart- 
Act [ vity ment, and the Civil Air Patrol—was very 
successful, it and showed what can be 
done with a little planning and some help. 
Article (f you're not familiar with APRS, see 
“APRS & GPS Basics” elsewhere in this 
from column.—ed.) 


CQ VHF Getting Started... 


Oct ‘98 Herb Gerhardt, KB7UVC, first heard 
about APRS a little over a year ago when - : 

= he saw a demonstration at a local ham- Hams in Washington State demonstrated the potential value of APRS (Automatic Position 
fest. After asking a few questions, Reporting System) during a Mock Search last spring. Here, volunteers and rescue officials 

Gerhardt, who was already involved in gather at the base camp. (Photo by Steve Hiltbrunn, KC7NUD) 
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APRS + MC SAR Applications 


Ж WinAPRS - [Precision Mapping window] 
СМ File Edit Settings Logging Maps Display Lists Windows Help 
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1APRS + MC SAR Applications 


¥ WinAPRS - [Precision Mapping window] 


File Edit 


¥ WinAPRS - [Precision Mapping window] 
^ Settings 


Logging Maps 
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Grid Squares 


APRS supports Grid Squares 
— Useful for SAR 


— Civil Air Patrol search grid squares shown below 
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Ж WinAPRS - [Precision Mapping window] 
СМ File Edit Settings Logging Maps Display Lists Windows Help 
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Computer Mapping 


as we do it now & how it could be with APRS 
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using DMapper 
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APRS + MC SAR Applications 


Displayed on Precision Map V 3.0 


Ф: WinAPRS - [Precision Mapping window] 
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APRS + MC SAR Applications 


Displayed on TIGER Map 
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inAPRS + MC SAR Applications 


Displayed on MapTech Ter Nav Pro via DMAPPER 
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WinAPRS + MC SAR Applications 


4/24/98 Displayed оп MapTech Ter Nav Pro via DMAPPER 
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APRS & Topo USA Map Support 


via DMapper 
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Xastir SAR Applications 
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Area via MapSource & Google 


па 


пары А 044 Ma 
Чар ол 
ACTIVE Uer “а 


а-а D ў ee м = қ ` | - 
МЕ С ` - > 
e. du Ж > ай a ھر‎ CH % | 
У > / 


Частуе (00743739 
СЕКТЕТУ) 
72 77 (00 E. 10 
CHINE LOG 032-7 
as 
A p^ ACTIVE d 022-6 Am 


H ^ 
ACTIVE (007467470: Se 100 046.2 
ACTIVE 100 (46 


ACTIVE 200,07 GC 
ACTIVE 10046-16 v 
2 астме LOG 5056-56 ACTIVE Lad tae е 


ACTIVE ооо е RUF active Loo ne 70 # ace бой: ў, ` 


ACTIVE (00266-72 t 
ACTIVE 100 046-36 

астме Log.ett-74 ACTIVE/LOG 046225 
ACTIVE LOG 06:76 A ACTIVE 199 045.28 "A 


ж P ` A 
ACTIVE LOO 966-76 А A^ а > 
ACTIVE LOO 065.78 д. астме 199 c4t.37 ACTIVE LOG e«t: 31% 


, 
ACTIVE LOG 045-27 


ACTIVE LOG 086-81 WL STN 
2,” ACTIVE WE 952-74 А B 24 
стн LOO 055.05 Ж» аа e Са Ne LOG 022.6 
ж ACTIVE LOO 066-09 72% ДАСТЕ, foo 062 
- bag а А” ACTIVE Leg rr A 4SWLB s 
“ - B Pu Пара L0G 062:70 v ь 
SAVED LOO 8 2208 ACTIVE LOO OEE 92 
2. 1. * 

Si 


> 4 52795 LOO 062-69 
Ravan YE active 007052736 г 


SAVED LOG 6-223 A 


ACTIVE Loo 05227 "ТАСТІУЕШОО 062.67 


2. ACTIVE Loo’ 


SAVED е 9.224 ACTIVE EE АСТМЕ (00062-66 № 
С Í 
загада 8-22: ACTIVE Jupe e GaU NISI D << TWE 100032) 2% ACTIVE L 
- : ИТУЕ, (00,062 \ a. Ke 
Б { У LOG 052-80 E ` " ACTIVE LOG 032:0, ҒА” 
Е, 


SAVEDJLOO 3.217) А SAVEDLOO 8.220 


- A і 
а A g SAVED Loo i усток Соо 082.248 ДИ 
A 
WW ACTIVE LOO 062/19 7 ABN / 


Ж LI 1 
E ЗАУЕ (001212 AA: Сағым; e pas M АСТІУЕ 2000 067: RE | ; ж- 
| я dima Gerd EL 
” F uw 92007 TerraM d 
ACTIVE 100262717 АСТІУЕ 0910627 T€ ` а * = 

— АСТУЕТ 00756 ` ^ 
SAVED LOG 8-232 Streaming! Illi 100% ж 4% Eye ait, 18424 ft 

й ‚ Py ЯК E & = ` 


“бо 062 cd; TiVE|LOO 082-66 / 1 қ s 
e^ RS E LOG 062-52 Р Mus 5 n » 
, d А” E 


2007 EN 


APRS in the Emergency Center 


ш WA, OR State EOC's online 24/7 
ш WA & OR County EOC's on the air 24/7 


m APRS used to pass critical messages 
during Summer 2000 fire season and the 


Y2K non-event hr. "mm 1 
ы М iu Кэ! Be E 


= One more means of | 
amateur radio service... 
to the community d 
= Mason County EOC 
æ . was the first full-time) 
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Mason County Public Works 
Division of Emergency Management 
ComVan (KB7UVC-1) & Relay Truck 
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Locating Non-APRS objects 


Users can place objects on maps 


— Clue locations, team locations, SAR Base location, location 
of found individual, etc. 

Every user on the network sees the location of these 
objects and can update the location or status of the 
object. 

— Flooding and road closures 

— Disasters, Fires, Chemical spills 


Objects can be configured for local computer display 
or to be seen by the entire network. 


APRS & Special Events 


ш Winter Olympics 


2000 ALA Big Ride Across America 
March of Dimes Walk-a-thons 
Annual Army/Navy Football Run 
Marathons nationwide 

MS-150 Bike Rides nationwide 
Vancouver Island Challenge 

Road Rallies, Parades, and more 
Monitor SAR Team Locations 


APRS Messaging Features 


APRS “one liners” for point-to-point or 
point-to-group bulletins/announcements 


NTS format supported w/some applications 


Not primary purpose of APRS but has become 
an important integration tool: 


— E. WA firefighter updates were sent to WA 
EOC via APRS when other means failed 
Users can SEND internet email one-way via 
APRS console, routed by radio through iGate 
Two-way Email now also integrated with 
WinLink and get notified on TH-D7 & D700 


APRS Frequencies 


ш VHF/UHF 


— 144.39 MHz - USA & Canada primary 
VHF frequency 


— 144.35 MHz - East Puget Sound Area via various alternate 
digi’s in Puget Sound Area (alt BALDI, etc) 


— 440.825 MHz - 9600 baud used in Western WA area 
& No official National UHF frequency has been established 


m HF 
— 10.151 LSB - Active (10.147.50 USB) 
— 7.085 LSB - Not very active 
— 28.350 USB - Not very active 
— No 6 meter frequency (yet) 
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PCsat Afloat Operations Test 


CDR Chas Richards W4HFZ (CO) 

LTJg Brian Young K LE 

ETCS Curti fathews М1 

ENS Brian Scrabek PCsat design team 


USS Parche  SSN-683 


Future Plans......... 
The sky is the limit! 


e International Space Station (ISS) 
е Dedicated APRS Station 2004 
• ISS OK for APRS digipeating via ARISS or RSOISS-3 


е For more info see: http://www.ariss.net/ 
http://www. issfanclub.com/ 


APRS and the WWW 


Many positions and data distributed over radio are 
fed to internet servers. Any station can be located 
and tracked via the internet and your web browser. 


APRS mobiles can SEND email. 

Ма! сап now also SECs short email 

ET messages via 

the Winlink system 

by using APRS! Even 
non-Hams can now 
send you a short email 
to your Kenwood 
TH-D7 & D700 radios! 


NorthWest APRS (NWAPRS) 


url: http://www.nwaprs.info 
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WIDE, Planned 


NorthWest APRS System 


е Area of coverage 


e Washington, Oregon, Idaho, Montana, Alberta, 
British Columbia and the Northwest Territory 


* Over one million square miles of territory 


* Est. 75 WIDE digipeaters, all are traceable WIDEn-N 
compatible, primarily located near metro areas 
and primary lines of communication 


e Always looking for new WIDEn-N locations 

e WIDEn-N digipeaters all follow NWAPRS guidelines 
e Web page and mailing list (www.nwaprs.info) 

e Elmers across the region 

e We all have fun! That is the main reason we play APRS. 


The “new” WIDEn-N Paradigm 
adopted here during May 2005 


L] APRS Generic Paths evolved over 13 years and the 
presence of many old legacy formats and procedures 
were really bogging down the network making it 
Saturated and unreliable in busy metro areas. 


LJ In 2005 all old paths (RELAY, TRACE, TRACEn-N & 
WIDE) were declared obsolete. The entire APRS system 
in North America was then changed to use WI DEn-N 
generic paths with small values of N. 


Q А WIDEn-N path goes М hops outward in all 
directions. The n & N values should be equal 
except for 2-1. 


2: Documentation you find on the web and 
іп books MIGHT BE WRONG! 


APRS WIDEn-N Paradigm (cont) 


USER RECOMMENDATIONS: 
Use WIDE n-N for fixed stations 
(where N is appropriate for your area). 
For Fixed Stations in most areas use: 
WIDE2-2 
For Mobile Stations use: 
WIDE1-1,WIDE2-1 


If you operate special state or section 
nets, use WAn-N or ORn-N for your 
state or other specific areas. 


NWAPRS Annual Gatherings 


Winter Gathering: 1 day in Winter, Western WA & other areas 
Summer Gathering: 3 days early September, North Bend, WA 
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DMAPPER APRS Demo 


Feel free to ask questions! 
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DMAPPER APRS Demo 


Green Min Hike 3/18/07 -- MapTech Terrain Nav Pro 2D Topo Screen 
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DMAPPER APRS Demo 


Green Min Hike 3/18/07 -- MapTech Terrain Nav Pro 3D Topo Screen 
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DMAPPER APRS Demo 


tn Hike 3/18/07 -- MapTech Terrain Nav Pro 2D Photo Screen 
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DMAPPER APRS Demo 


tn Hike 3/18/07 -- MapTech Terrain Nav Pro 3D Photo Screen 
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WinAPRS Demo Feel free to ask questions! 
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